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Translate this text 

Data is distributed among the channels of an asynchronous data subscriber loop (ADSL) communications 
system in accordance with an adaptive algorithm which from time to time measures the signal to noise 
ratio of the various channels and finds a margin for each channel dependent on achievement (where 
possible) of a given bit error rate and a desired data transmission rate. The margin distribution is 
achieved by augmenting the constellation signal to noise ratio to enhance computational efficiency and 
allow redetermination of bit allocation tables during transmission as necessary. Pairs of bit allocation 
tables are maintained at the transmitter and receiver and one table of each pair at the transmitter and 
receiver is updated while the other pair is in use for controlling communication. 



(19) B#H#ffFjf (JP) (12) & ^ if£ & ^ (A) (U)ttlfttM&£#f» 

#^2002-504283 
(P2002-504283A) 

(43) ftgj B ¥$tU¥ 2 n 5 B (2002. 2. 5) 

F I f-73-r (##) 

H 0 4 J 1/00 

11/00 Z 
H0 4L 27/00 D 



(5i) into. 7 i^Jia^ 

H 0 4 J 1/00 
11/00 

H0 4L 27/32 



*iJ* # (£36H) 



(2i)ms#^ 


ttM¥l 1-503053 


<71)tHBSA 


7^x7- -f>n-*Hf-;H 


(86) (22)m^B 


¥^10^6^9B(1998.6.9) 




7* UiJ-B-^BV-y-^n.— fey y«01730, 


(85)lffliR5:SmB 


¥j£ll*P12£ 13 B (1999. 12. 13) 






(86)HISfflH#^ 


PCT/US98/11845 




/Vf# -40 




WO 98/57472 


(72)SSD!# 


#*x, t;V3X 




¥^10^12^ 17 B (1998. 12. 17) 




7* UiJ-e-^BT-y-^ru— t yy#H02173, 




0 8/8 7 3, 4 2 1 






(32)«5fcB 


¥^9^6 312 B (1997. 6. 12) 




665, a^i; h ■ 1r>n— 53 




*B (US) 


<72)«W# 


^U^x-fX. yg-y 








7* U*-&*H^1>^a— fey y«0B174, 








7-U>H>, AS;Vf->- n-H ")-> 








K— 2 • 34 






(74)ftfflA 


#a± is*? .« W2«) 











(54) isemo&m -timmz&^vTmmom&vybmvmT 



(57) BSK)] 

a^cD^^^KoB^y-fXjts^asi/, Brie 

(ADSL) &9i'7.7'&<D9-v>*}l,mzT-ir& 

»t«£fflsnrvi«iKifc]Bifsn«. 




(2) #^2 00 2-5 04 2 8 3 

B . tulBf- -v > * JK*>f£ff / -f X v - v > *) $g t If #1" S tz tb <r>^ t , 

C . MIS f - ^ > * fiffEi&fT y -f X v - v y t m tZ^ft J 4 X Ji: £ « 19 L 

li^^fc ^ t , mis x - y £ if] isf- -v y * & k mi n m tt s n k im -fz>tz$> 

K , m * * y * M 1" * f I IE L y >f X Jfc £ 4 fife -r £ * o ¥ s * ft *. 

2. misv^v>^misf--v>^jviip^iai-&^€^y^xit^iiix.T, ttis 

^IEL£#^My^Xit££)&t-&^^&^ ft« 1 o^s^ v T^M 
y, r a 0 

3. itisv-v^^mis^^y jx&k, mia^^>^/K^^«x.4it 

mis^f y^x^-v>^\ i»!EWffie>jfi#^fc*fc LTSH^tLii t 

5. fiJfS«^-£^\ |fIf£±KoWffitTK^Mfg^)¥^t LT4i?t« £ 

Bl-^€^-My -f XikuftoTtfjisf- jUMffb^f-^tt , iris 

7. ifjISMfgcT)^^ < loj&so K^jSStU), 1^S6 0#M^r-r 'J 7^M 
yXfA 0 



8 . m t- us $ ft*: itrisf - * y * jv k mmt & j a x jt k t itrisf- 



(3) mH2 0 0 2-5 04 2 8 3 

1 1. Mffy^Xv-v>^ft#1-&^feOlff|S^^\ 

a . m ib * ? ti <d f - ^ > * ^ n w -r & it ia » <o m ^ m y -i x it t 1 ^ o t it is 
*ty* )v ci^TSi^ f - y a t , fssi-^ ^mnof- 9 * t 
coH us Ifc-c* & i^ff v - v > £ mg-r i> tz t> <d b , 

b . friBf - * > * jv ^>#-^m y -f xjt^\ it ta^fi 1 ^ - v ycto tk?i $ ti & 

ISM # M y -f X ^ o T It 12 f - -r > * ^ ± £ (5 SI" £ i t # oj tfe r - y * b 

12. itfEf--v y*^±£, ftlBji#^^tltfSS«^*^y 

fe^ft m m-f z> tz & <d ^ & , itiaf- * y * ^co^f y -f x v - 

v y zm^feLtmt&tz®coMm^m\ iiifisi?^ 7wah« 
^c^7v-A t com (Twitch Titf&v- v>>£fnr-rsfcj&K, tiriafttft 
$ ti tz 7 v - a k T**j^€-^*f- y >f x jt t l t $ atfc M^-M y 
4- x jt st-k m-r tbfrhtzz,, m^M i^i^t'J7^7ta 0 

13. fr/^wf-?*J^t^, g^y*;wiKM1-&#^-My-f xjt 

'jvyy^i^fi, itfaM#»^itia$#ii^ itia^# 

» 3 I § £c § 7*- * * $#1" £ & KM IB V v 7, 9 <r>im £ 1"^ £ ^ 



(4) #^2 00 2-5 04 2 8 3 

a. mm^^y*^<D^ti"e~ti<D?-v>*)VK, ni&t y ^ ivKmLxm 

^JVj:^f5mf^T-^l:tfSit1-^§BlTM^r-^l:t (7)^(7) K&t LTIfl 
15 f- > * JV^IStf J 4 X v - v > £ lt#1- Z>tzib<D^gLk^ 

C . mffauWiV ^'v- v > «t o T friB-f- > * jv n l?iat4S*!l^ftM J 

D. ftfSra$^#^#y^Xit&0<\ |fr|BK3g$*Lfc#Wy>fXJiiS:^ri- 
s ttriEf- -v y * )vjt * 4 * * fc , ^7^#« £ $ ft & £ -efsiil" 

i7. mmT&mK &&+zufts4Xv-y><vMfezniz8L*mfc-r2> 



(5) #^2 00 2-5 04 2 8 3 

v^£ftf?1-&£^MfE^I£^\ ifeiSli?iit7V-A t^-co^co7 v 
A 0 

2 0. 8IM8to>S>g€8H::«*<&w h-C7*^^*3i#1-£!t*t, Wkv^ 3 * 
B . frlEf- ^ > * JKTJitff ^ W SI Lff#1-^ 7. fyft, 

c . itisMfr^ >r x v - v > £ nuiEf- >- ^ ;kt) mm^n yjX&tmfeL 

Mfr&h & X , rnrlE f - * > * £ It) IE r - 9 £ Sill «J ^ T 1" & Hi: ffiffl 1" & 
KfufEf- * > * jv o ^ TO&iE 3 Jifc^M y XJfcsgr^jsfc-f Ur?7 

2 1. miEf-^f >^;v^frE^ff tfria^Bwy jx&k*m.fr 

^fc-^S Ttirffi* r -7 ftJf $ tL/cMtf y -f Xv- v > SrlfrlEf - V y * 
ftM7 -f X&KMt, ^tlfcioT, lalEf-^ >*;w£fcS»Tt& ! 5:T^?*# 
tiZ k th^JiMZ Mzm^ftJJ XJt«rft^1-S i t £^tj\ ft « 2 

0 CDtfffio 



(6) mH2 0 0 2-5 04 2 8 3 

A . -y > * jv s frffi^o^-W 7 >f XJt nfc TfrfEf- ? > * ^ K 

ISMtf v - v > £H <9 al L ZXTvzf 
Sr-S-tr, «M 2 0 <7^£o 

23. a. irrfsf^>*;v±£> tirias«^^it!a^«t'S¥7v-^^^ 

- y > £ |f #1" & fz t> K , ft ^ ftifiM $ *Lfc 7 V ^ A £ V> XfB^tt J -f X Jfc 

2 4. r^y* )vcor- 9 m n a x * , Wtf~>vv*)\> k mm-f&M^tt y j xjt 
^oTie«i-&fc* miasM«i:irias€«©w^t» 1 Pi 2 o> * 



(7) #^2 00 2-5 04 2 8 3 

^ D 7 K H€ 311- & sug f- -r > * ^ o # -f-tt J -f X Jt <d m -? % £ o ® M ^ > * 

tf -y > o - -fV > ^ li, 7*?- * 7 * 7 4 XitKm CT, 9- 7f- 

*ttf-7 fTD^ya >t-7;W^^1-^o "f &fr*>, J tl^^-Y U 7« 
!~ J )f±, J -Y 'J 7?)#* JiH^-^ftS tl& H t izft&fen. 

fi\ f&yfc (water pouring)] LTftkft 1968^ ^ Gallager ( [info 



rmation Theory and Reliable Comnunicationj ,389j|) \zX-o"Z^ itz^ 1965^ 
^Wozencraft ( [Principles of Communication Engineering] ,285-357jf) \z 

r >J) *Z<nfiMmBK TftACpour)] LT, J: *) # < <Z>.x* JV^-**, 
t(7)f/f t>^;vi:5-i?}i^#t^^jr^^f Atfi, jfrigo rifckJ x 

Tl>£ 0 Hughes-Hartogsic J:^^S#It^4,731,81%^(i, t'^fn-fr/ 

Chow^^J: ff&5,479, 477^ .X ;W 7> > £;ft*Kl-& tf\ i 

t iiWl ^t*7hn-fr/ ^iOT^ 3 v> S 0 Hughes-Hartogs^ £ & ^ 
<0 1 imft <3 , Chow^jc J; & &cDfi> tf y h n- t*a > ?t- 7H'*—8tK 1 * 

■9- ^f- > * )v wt, * & # < <d e ? h & i t ^-e % & *r -ft -y y % jvc 

V) , Hughes-Hartogs^ 7 ;p rf ijXACio t> *IS <7) t tf y fn-f^ 



(9) #^2 00 2-5 04 2 8 3 

y f )v £ Mfr/M L T , ISJim £ f- ^ > * £ J: 19 Mi3J «i=r $ * & £ t 
-Mt^?)Oo feTy h T n - y 3 > r - / JV^'Mt L f: li , IJfL^ 

'J > * »i, t*7frnt-y3>r - 7*;i^-gc L 4 yf- > * H 

3£>K, fr^&tfy f7n^r-ya>f-7>^^tS/:^C(iffl^^ 
& i§^ s & ^ , # K , kf y b n - r <i y ¥ T JV ^ ] ) X A i)\ Hughes-Hartogsn £ 

Steffi 55*11$ tv^ 0 



(10) #^2 00 2-5 04 2 8 3 

-T&o ^Tc^-^-7 V-AiCf^y <fXJfc&ffl-#1-*i&gtt 

ft^£iW5Tv>4 (ftft & i t (± 4> ^ % ^ or -c* * a0 o * *i f £ a a> 

Xtfc£iIlJ5£U W^£TOU ^WI^Tf^rn^^Vf 

>f X Jfc (SNR) £ , 1 ^ <D^n J 4 X Jfc (constel 1 ati on si gnal to noi se 
ratio, jeif, P#^y-<Xil:tia«)SNR[c ) ]i:it:iE1-S^ tl^oTiff $ 
*t& 0 SNR[q](i, ^y^Xv-yyMCJ:^ SNRa[q] = SNR[q] + MKffigg 

$*is 0 im7^ xjtshR[c,] ( i, m^m^ny -^xi^r, z^-r&^v 

tl^M^t 7 4 XitSNRa[ Cj 1k&.<d ;Vj:£f5j£1-& £ t 



(11) #^2 00 2-5 04 2 8 3 

KM LT\ fn*iIftt4fc*C^M?*l4o 

■e*i9, ^t, #c,ii, iHBSS^fc^^y^xjtSNRj^fj^sjL^,, po*. 

^;V#*ft#^M1"* r D " l 'g' ita ' 1 Communi cations j (G.Proakis) co278^^^^. 

*ifel#-e(i, v-y>Mli, M= (10/ J) * (Nm.x-N) tLT&5e£ 
ti&o &®3ftfc?M§^#>''fXIfcfi, SNRa[c j ] = SNR[c j ] + MHJ: 

oT^-xi^tU i^ffili, (ff!lx.lf, IJiUiHf-^tlCio'C) f- 

y*)\s<D^M;4 XJtSNRj-^ji^ < ffffMM XitSNRCc, 

xJi\ c j= i ... i 5) |i, — jK;fl<jK, ^y*;KD$£H ($)x_i£, j = 1 - "2 
56) J: "VhS v^^T'^&o 

N..., =#N), ^o, ^fjgWfl&^T^^tSfc^tLT^ftwt^Rjgl-i 

EStSo £*i£fHfc«>^ SMM, ^-7 - H«M H 1 1 v - y > Hi 

/^7l/-Ac)ISMi:, iSWUBta^ffiWHfi^^^ N..«5& S N «£ «j tv^ ^ 
i\ N <t <9/h£ icT, H 1 (7)^1 (MH= 0, M L = ( 1 0/ J ) * [ 

N..*-N]) #\ %S2<DlRM (ML=0, MH = (1 0/J) *[N raa x-N]) 



(12) #^2 00 2-5 04 2 8 3 

MH+ML) /2fcKSS3*U M^Jlt^^^My^XifcSNRaCcJ, fcfy>7 
If ITS *i£#MM§I<7>§MJ: »3 *>/h?v^^ t^hh, N..,<N^I± 
&o mut, N..x = N#*U5S3*ifcfc £K££*o -ti-fi. IS Lv>M-e 

H2ii, (n.-.-n) wmwL-r&m&frmzzo m3it, mm^m- 

£ £ t ^fr^o jfc„ 

El 5 it, ^jt^-v u rily^tA^^e-; hu-r-i y vw^-^y 



m * w i tt<7? mm tawm 
nt*^ ^Hr-^jmA^--/ (ADSL) m^Kim-f&mWii o 

SMfflntlS^f 2«e-; hrn^r-v 3 ^r-7>l 2 t 1 4 

0 t 2 2 *^TLTV»4 0 -f-7*;Wi, SMiffiOr - 7*^ a > h n - y 2 4 OffflflJ 

t) li, brn^-i/g >r-7^^ian$ti7t^^>^jvw^^T^^o 

S«c7)-r-7;vf(fijfpj.^y t- 2 4 ti. If ^ Frn^-/3>r-^H 2, 
14, 2 0JSLV2 2<Dffi&*mm-t&o Zfltt. & i f-'r>*n'fi, fz. ■■■ 



(14) mH2 0 0 2-5 04 2 8 3 

0 t 2 2 ^ffiltStl&o ^tl^ti, ifc, fflx_tf\ fWtfff-^ >*^2 6 £^LT 

M^lOTii, T-yjV^aJ9j^XL^---7 h 2 8^\ 2 0<7)T^7*JK7)ffi (1 
2, 20 ; 14, 2 2) ^ *,^tl^fllfg(7)M&0 5 '$^H«ffl1-&^^S^1- 

7>msi^|&.*_&££H£&o *LT\ T-7*)i/%)*)$;Z-^~y Hi, fficoffi^ 
Si-it, ^^-^7^A^Wii:^a^ SfimiltSitia 

3 0 £jS1-o ^H(±, Mt7V-A 3 2 fc&&e>7* 

V^T, **LW*«245.5v>f ^n|J>©I^MS!M-e*S, 1 ocOfMfP 7 V - A t 6 
8 <7)-r- 7 7 l'-AA«$4o 

0 3 #Mi"J ri-t^IS:>5t^9 7 1 0 0 Sr^-fo ^97 1 0 0^ 
¥#102 fiMM£gLT£*K 1 0 2 (TXfcfll K |r| ^IrIKTOSc*)* 

ffi<i^«io 2©^fl|HiRi*^*iRitjgffltSfc^<4£o ^"77100 li. 



^r-V !J 7^4 o<7)PTi£&fit?H 1 ^£^1"^ i^t, 2 

**y7#^£#-^ft-*-£ italic ti-c, * * 

Cconstella-tion^j t { f ft£ 0 #5e?>^ -r 'J 7 K «t o Tf5M$ ft $ 

zmv-y vmt, m^w r^wxyw ? 4ft^it^x©mssc-c*itv> 

ifi-?%z&k<ov-y vmt, lfft>^)KoiW^^t (SNR) ^rim-e 
ifc, h^*>$ ( BER ) ^msfc^**o BER f±, fes^tifcifetr 

S0 1" s £ 11 it ^ f ^ j& s ft 4? 1" & ^ ^ -e * £ o 



I'M LT — SftJ^T ^) BER£ tsK-ftiit ^"ffffb * © SN R ^ 7 - 7 ^ 



(16) ^2 0 0 2- 5 04 2 8 3 

c,](±, BER^ff^fjt i (t 7 fti o'tr? niaf^ i tr? 

2 1 4 dB 

3 1 9 d B 

4 2 1 d B 

5 2 4 d B 

m4<D??7 1 1 o mmnit f jMc^fj 7£#i-*#a**'; r# 

O^MWl 1 1 2**SNR*^1- 0 ^'77 1 1 0CO7K¥tt 1 1 4 14, H3©^57 
1 0 0<D&¥m 1 0 2 KmLX7FLtz<Dt\e\tikKMWL&*%-to 

Ml 1 6li, f 1 1 f jWMwjSSSSfcto^TSNRtJS«feS!cwll8«S:^1-o - 
it, f it f j Wt**tW, U 7TO$c€#<7>:ttffi, ftfS^'J7JSi£ 

0 5^757 1 2 0 fi, «12 2 ^^fflLTSNRtJi^^co«Kj^M#^ 
St^T^^o ^77 1 2 0(t 04^)^77110 i:lftLTV^ 0 ^7 7 
1 2 0(D^lStt«SNR^gtTi3^, 1 0 _7 wBER ( cov^TW^-YXH^1-SS 
/h^SNRgf^^^L^JiIET-r^cDSNR^^^g:^ 3 tlT 



^Z>o 777 1 2 0 (i, 2 If y hoSMMXWsi*- M"£fc*t 1 4 d B<7)SN 

») , 3, 4, £0^5 If? hOflMM X£^*°- M-fcfcfcK 1 9, 
2 1, £0*2 4 dB^SNR^tL-PtL^ST^Sit ^U^J 0 itU^O* 



4 X*$kfe-r*Zk1)*%&"?$>Zo ffjjttf, ffij&12 2H\ f i £ f . Hg^frjt?) 

it^UV^o f it f .M^ffij^l 2 2^1-^T«»(±, 2 1 

dB (4 fwif ^X^t* - ftS^J!)i:^I W?)SNR) «fc«5;*:£v> 
i)K 2 4dB (5H'7 M:ftSf/h©SNR) X <9 fi/N3 v>j&>£>-?**o fifcf 

0 5l-*^r, f.tfbMClIl 2 2 WgP5*(i2 4dBJ:W^>„|oT 
, f , t f bKM^ >J Tii-«li, ^^<H5t:'n^f»^X^f*°- 

SMMX^tf-hU f = t f dMO**y 7TOIfeti> 3 if? hO:R:*:SMM 
X^t*-M, f d t f e^^^-r 'J 7JS«fi> 2 tf <y h^ft^H-^X^ 
* v fU f e t f jM^t'J 7JS-«f±> 3 tf y h 4 XZVtf- V 

1-4 o 

^ o fJx. f±\ l 2 2 »i, 4 tf ? h * >J 7J^«c f i THSffl s *L*«^»i 

, f i^t'J 7J^«{±0 =t 1 2 4 *^Tl"4tV^ it 

^LTl^o 0 5 1^1-f iK*»t&SNR(±> «/hSNRg# 2 ldB 

$ti&«*g^-fXJ: «9 fe/h?v4<?)Mt^ii;^Ho MxJf, III 
2 2 (i, J«$fcf .<Z>*^ 'J 7^5 tT v Y<0&*MX%*}-7ti- MitV^it 
^LTV^ (f ,t*tt£SNR* s 2 4 dB4©t) ^\ 3 ^ h /f tfCJiMi: f 

f a j3lt^Sff^ >*;kz>SNR (2 

4 d B) fcjgffit&f tT^ >£>SMMX M-ifefe^^S^S 

NR ( 1 9 d B) i<7)^-e&&o t£oT, jgSEjBtf .t*tt& 5dBf 



(18) mH2 0 0 2-5 04 2 8 3 

■flTt&fcft^tTy hie J: 19 &^£^if-y 

£teMT£ *>«> iottii, ffif££MTt£§gi-££t^-c§£ 0 

2 ^;v<t)#JI^-y 'J T^fiK ^ 1 ^^r-V'J TKowTfi 5 if y hco, 
>J 7|Ck:'-? h *ilj)9 ST^/;^ 1 cx^&Ji, $ 1 'J 7£{£ffl 

& D t^u ^^{i, i 1 (?) ^ t'j 7 1: ^ v - y> liitt »/h ? < , m 

ti& V-y M:it ^2<D i r^ ] ) 71: J: otfii?W tf y h =t 19 # < ox 9 - 
-cafe h 3 o £-t?& t) , ASB^w efMi*l^^'Jri:J:o TIM 



^f7 7"15 4^li^f7n 5 6 Kit*, fl^crj^^^XRSNREc 

h'J*^rl"£T-^-C**), ftoT, i£8iSin.fcSf#^>'H'XJfcSNRa[q] = 
SNR[c,] + M^tj#^3tL* 0 ^f7 7"l 5 6^(4^f-7 7° 1 5 8 Hit*, £ 

■5- x.&frfc U7 f i, ■■■f J i:|Jt]|T4iH s ti4t'-; h ct? 

Lt, #*<r 'J 7 til 13 ST^tl^o 

B U]f±, ftJ¥£ y>^Mx.Mf^ XCM LTM£ tl£«/h<7)SNR 

^&(DX\ N-.xfi, ^ 'J 7^#i < a MOV - y > ^tt S f 1> > 

0 e^li^St* -f 7 7° 1 6 2 tiltfo ZTVfl 6 2 Trfi, N™* 

-7'JVB CHli, #**'J 7»£ < t hMtmZ^ ZW-z? t 



tv>9 ^^l^t$tLfc^ 0 »LT, N**N-.xJ: 9 fc/NS < 4v»S 

6 4T% N# s N ma * «t «9/h$^tflJS$*Lfc^(i, fffijfpii, 
r y 7° 1 6 4 &P>7> f v 7° 1 6 6 i) , fit, v - v > c^TtlM L #M H# 

7 7*1 5 4 K*(t£^lft»5 3gLTff-#$ tl^»v--7yM^fg^4ftiDl-a £ 

t K & %> 0 

14, 7f-;7"16 4^^f'?7"16 8l3^ * i ~C> v - v > c??±PlM 
, M^^^^iSL^ Xr 7 7° 1 5 4 -Cim^^iS t ^ HMc??fg^M^1-& - t 
ftjfpti, 7T771 6 6 ifcH^r ^^1 6 8 W-ftlfrfrb^T y 7° 1 7 0 
7 7*1 7 2 Hit*, M#7>?^\ M*7>^^M1-^^§Brt^ 

»T77'1 7 2 tk^I.oi «9/h$ <&V^lJSSfr£i§^(i, M$P 
(±, X -f 7 7° 1 7 2 frbZ. T 7 7° 1 7 4 £5$ 19 , % £ T\ JtJU £t *) CO tf 7 h 

^T^*l£1-^Tc7)fcf 7 h coffin, ^■W^A/f^K.toTgSSJlSlfi' 
M£N^#L< «£ 7 fc, ^7 Mi, Xr77l 7 4t7>'7AMi!tlii 



(21) mH2 0 0 2-5 04 2 8 3 

t 7 7* 1 7 2 t\ um u ? y 9 k ^iss L£M# -7 > 9 OMX 

N) ^iiipl-a^iro ^5& s *|g?*LSo Tiv^UXAit t£4*ry7°i 6 2-e 
Nmax^Ntc^Lv^ § ti&TTso-e, ^Jft^^L-eN-.x w(E^ s Nw(B^ja-^ 

mm\t, XT';7"17 6^^f^l5 4i:I^ *?-Vytf 
&(DMiQ&L<DtztbKtmzti&o ^k(om^)ML l 5 4 -eft*? tl&v-vXi 
> ±J£LfcJ:?K, &&x-ry? 1 6 4fNi J N.„ «t <9 /.h £ 
^ o k j£ CT , Iff ^ 19 & L -etm $ ti ^ - v v x *) /h $ § ^ 

m^t, r -7 7° 1 8 2 ti^L, * £ -c, *vy* ^(Dummttimm s *it, 
%i<om%xib 7t77i82tf^/^ ^{mm^mfc-rktiK % 

7t7 7'l 8 2<D9tKz.Ty~7l 8 4 Hit*, *LS^/h<7)## 

1)1$ ( BER ) t^V»T, #it^X c ^tLTg^S^&ft/hcoSNR^ SIMMt 
WH*3^T@E^I^*^tt»t«toT, f^7f7* 



Xf-y7°l 8 6 h-r-^JPB lj]^ft#£ tl£ 0 Xf-;7" 

1 8 6 TO If? hr~7>OffJt{i> S£gg$ itTV>&V>SNR^~7»;v#>\ 

7 1 5 8 "Cffiffi $ RSNRt- T'JV-eti* < T7 r -7 7 1 8 6 tM£ffl $ it£ SNR[ 

T'7 7"l 5 8 KJslta try f-f-y^l^^lf^tHiaLTV^o Xr';7"18 6f 
SNR^ - 7 jv £ ^ -j- & - t «t *J , ti ; ? h t - 7*;v B CP £ v - v > 0 -e^ft 

cifltsiH^i^o 7f7 7'i 8 6^ii7f*;^i 8 8 -e^-e 

, N-.x^ft»?^So Xr77l8 8li> l6tf)7n-ft-H5 0i:iL 
Tij$Lt7r-77l 6 OCiflLTV^o N-.xli, k*^f-7 

t^^^ljg^tl^o 7f';7l 9 0"CN-.x* s Nlc#LV^^»i, «fcSli, £ 
*)Vitlf a „}£y h<Dfc%t*tf%^#- h-tZfrh-C&Zo tfth-tb, T7*to 

h-eii, f-^>^;vf±Ntf 7 MtL^iniH 5 ti^v^t, 77* 

19 0fN..,A s Ni:^U>J&^li, 7 Xi, £$t^U "7- v > £tt#1- 

IfcStT. T77190 T% N™ »Mtf L<^^t|J£? it , SO® li 

, 7T7719 0^»7-r'7 7°l 9 fit, N#N-.x «t "VhS 

3WiJ5e3*iS 0 7r7 7°l 9 2-CN**N..x«t»J/h$ <*w«^(i, 
ft >^JHi, 7r-y7l 8 4 - 7*JV£f|)&1-& Mffl £ *l*BER-c 

H«toT«iKirt6-e*l9, iitHctoT, *^?it^BER(i^g ( 7)BER^|gx_ < | ) 'e 



(23) #^2 00 2-5 04 2 8 3 

r^l9 8i:i^ ^£T% v-7>©TlML^0 t:|;g?llS 0 XT y 7 
1 9 8?)M^f 7^2 0 OKMfr, 7>?)±^\ 0H= (10 

/J) * (N.ax-N) £f£fflLTIS:££tl&o L^U N-.x-N 
#IEe>8t?*2> 7><7)±|?gt±, XTv7l 0 O-CiEwffiH^S^tLS 

^f'^2 0 0 4ft I47i r y 7° 1 9 6 <7)V> Ttl^^liV^T, flOfPti.* f- y 7° 2 
6-eML«:KS1"4fc*t-, SV, * r 7 7° 2 0 0 "CMH*K5S 

1- & * n ffiffl $ fi & st fi , mm % ^ - ~j y ifiu l t m h <t> k « m mw- k m 4 

)v & je1- & £ t § & «£ ? t; k «£ ^ $ 
#n k j: o t s & ^ § ^ if ? ^ & mfe-r & tz *b k ®v> '&%tm £ \m -t z> - 1 & 



(24) #^2 00 2-5 04 2 8 3 

M^ti^V^^fi, V 7 h 7X7(^4*7^ 7*2 6 2 HJV-7V^y^ Lt, S 

&&XTy7°2 6 2 -e, S*7U-A^$#L7t^t^iJg? tiizWi&\±, ffl 
®fi, 7r77'2 6 2 ^Mr77"2 6 4i:f^ gi£ 7 1^ - A [*J <7) x 

1 0##0»<7)^gg|§ (constellation distance) ^f|| LTMe!£ tl 

> Mciotsfjii^f-^, m^-x-^ wiims tonti, f^f-^ 

> * JWC J: o T^A $ *l* x 9 - «t -DXmn-fZ it^li, £ tt £> ox 9 
- li J* r ? 7° 2 6 4 T'lOg 3 o 

^T'772 6 4 lc|^T7r -y 7°2 6 6 tit*, g^Ufi, 7,T-y7° 

2 6 4 T^llJSt7t:X9^HX^V^Tf--V>^;K7)#tt^ftS1-&o Iftfi, ^ft 

^^^-etffctL^o Xf772 6 6 CS^TXt77"2 6 8 Kii*, 

^7 7^2 6 8i:&T|tJ7 7'?7'2 7 OCI*, ^£1?, X r ^ 7° 2 6 8 
-C3-x.£>*ifcify F7nr-73 >-f-7 , ;v^\ J^iuotfy frnt-ya >"f 
-7>tJ|&&^9 fr*mfc+&o -t^hib, ZTy?2 7 0"C\ ffitzKtm 

tOHoHit^S^ir^^fiJS^^o tet77' 2 7 0 
, 7°2 7 0T\ UrL^tf -y F707-y3 >r-7*JV 



(25) mH2 0 0 2-5 04 2 8 3 

r - 7>^\ &fr<E> if ? h 7 n ^ - v g y f- - ~f%, t t £ t j&^JSS 3 
FTnt->3>f- Uit*^t79 ^ SMS H 

7t7 7"2 7 2 CKv»T7f*;^2 7 4 til*, Xr-7 7 
MM it, 7f7 7'2 7 4(DWS7r^7"2 6 2 CI^ 



(27) 



9#g|2 002-504283 



im2] 





FIG. 4 



(30) 



3#g|2 002-504283 




FIG. 6 



#112 002-50425 



im7] 




MH = 
(10/JMNmax-N) 



MH=0 

~~r- 



ML= 

(10/jWNmax-N) 



J W 



( as ) 



X^'^ISA^tFig. 6) 



F/G. 7 



(32) 



3#g|2 002-504283 




FIG. 8 



(34) 



9#g|2 002-504283 



INTERNATIONAL SEARCH REPORT 



PCT/US 98/11545 



EP 0 812 087 A {MOTOROLA INC) 

10 December 1997 

see the whole document 



INTERNATIONAL SEARCH REPORT r~C~ 

(me.- .onal Appiicaion No 

PCI/US 98/11845 



Patent document Publiea»orr Patent farnrly Publication 

Cited in search report dale I member(s) date 



EP 0753947 


A 


15-01-1997 


AU 


5832696 A 


23-01-1997 








CA 


2180973 A 


12-01-1997 








US 


5812599 A 


22-09-1998 


US S479447 


A 


26-12-1995 


NONE 






UO 8607223 


A 


04-12-1986 


US 


4679227 A 


07-07-193? 








AU 


3628189 A 


21-09-1989 








AU 


587037 B 


03-08-1989 








AU 


5817786 A 


24-12-1986 








AU 


609355 B 


26-04-1991 








AU 


6009690 A 


15-11-1990 








BR 


8606677 A 


11-08-1987 










1251586 A 


21-03-1989 








CN 


1011461 B 


30-01-1991 








CN 


1048774 A 


23-01-1991 








CN 


1048775 A, B 


23-01-1991 








CN 


1048776 A,B 


23-01-1991 








DE 


3681887 A 


14-11-1991 








DK 


31087 A 


20-01-1987 








EP 


0224556 A 


10-06-1987 








JP 


6003956 B 


12-01-1994 








JP 


62502932 T 


19-11-1987 








PT 


82600 B 


29-07-1994 








US 


4731816 A 


15-03-1988 








US 


4833706 A 


23-05-1989 








us 


505-1034 A 


01-10-1991 


EP 0812087 


A 


10-12-1997 


JP 


1C155031 A 


09-06-1998 



#i!2 002-50428S 



(8l)}g5EH E P (AT, BE, CH, CY, 

DE, DK, E S, F I , FR, GB, GR, I E, I 
T, LU, MC, NL, PT, SE), O A (B F , BJ 
, CF, CG, CI, CM, GA, GN, ML, MR, 
NE, SN, TD, TG), AP(GH, GM, KE, L 
S, MW, SD, SZ, UG, ZW), E A (AM, AZ 
, BY, KG, KZ, MD, RU, TJ, TM), AL 
, AU, BA, BB, BG, BR, CA, CN, CU, 
CZ, EE, GE, GW, HU, ID, I L, IS, J 
P, KP, KR, LC, LK, LR, LT, LV, MG 
, MK, MN, MX, NO, NZ, PL, RO, SG, 
SI, SK, SL, TR, TT, UA, UZ, VN, Y 
U 

7> U *^l7ff,-fe y -Jji] 02148, 



DP 2002-504283 A5 2005.12.22 



[&mm%n mmm 17^2 <n%m- x zmjEnnm 

[IMtH] ^fiei7^12^22HC2005.12.22) 

#g2002-504283(P2002-504283A) 
[&^H] « 14^2j| 5 H (2002.2.5) 

H 0 4 J 1/00 

H 0 4 J 11/00 

H 0 4 L 27/32 
[F I] 
H 0 4 J 1/00 

H 0 4 J 11/00 Z 

H 0 4 L 27/00 D 



[*iaiH] « 17^6J§ 9 H (2005.6.9) 



DP 2002-504283 A5 2005.12.22 



^mmmm 



W-l&l 7^QH 9B|. 



1. 

«1 l^#§fgfg5 0 3 0 5 3^ 



2. aiE*-r** 



T^'j^^B^lf^-a— feyj/#H0 1 7 3 0, F7^--F, 



3. ftSA 

#Jf X&jgjlf T 564-0063 



ft « 

4. ttiEM**ai« 



^:RMf»):fflrfra:sinTB23#20^- TEKS2h> 
(9295) #ffi± gSH ~| 

«f£(06)6368-2160(ft) S^fS] 

111 



MS 



If (D 



DP 2002-504283 A5 2005.12.22 



5. *§lE©F%§ 

»5ff, 12 Off, H2 3fr* 141, *5fr©, *ft*norH 9 hP-T-f >^x-^ 

( 3 ) ^vtmmm zmrnvm o irE-f*. 



2 



(4) 



JP 2002-504283 A5 2005.12.22 



mmm 

«©#fi^ u 7rV s^^aflra, *&*ja«»*;rr«*ft©** u 
w ^ * > * * a , g'J * © z&mt zfc®\z&Mtsftz>.m®mte, 

ftjewu-:/** U7±ic«F#fl;-rsJit*»T?#5«*©««*tt, ^©-tf:/ 
* * U 7 § Jlft^V >*;V©MTO / -f X&©H$rCifc 2) . Sli?^ 
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PlU, r^/JC (water pouring) j t LTftf StlSSifo^ 1968 ¥iC Gallager 
^Information Theory and Reliable CommunicationJ ,389 H) fcioT, ^ 
> 1965 l~ Wozencraft ( ^Principles of Communication Engineering] 
,285-357 H) iZ&oXlgfrZnfc* 

*fX*;V^- (T^c (water) j) AMI T^A (pour)j !/T, j; 0 

Hughes-Hartogs C «fc S*H#ft-B 4,731,816 fcf-y bo™ 

Chowffifc«fc5#S#fl : & 5,479,477 ^\Z\t, X)l-?y h 

S^^pjJtl&lfy hD-r^ >^j£^!S^£tlT^?>o Hughes-Hartogs 
KJ: 5 D, Chow miz£%h<Dfc, tfy h7o^r->3>f- ^ 

;H£-*fcl**U7 (-Sfcl Ify M-H&<T) ^JtlTSo Chow fi&fcJ; 

^-^i^-hsji^te-rs&a&ic. chow miz 

iSMffflfSCtlliO, Hughes-Hartogs ©7)W U XAtCioT# 
£>ti§©£M©fc> h7D^r-J'3>f-^M#5C£^5. 
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nciW, SJIJHt codify h7n^-v 3 >f-^^MlL 
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ratio, ©M^y-f XtfctSit) SNRfciJiMtSutCioti 

ff*tlS. SNBfciltt, Mff/-fX7-^>MiaD, SNRa[ Ci ] = SNR[c j] 

+Mfc^$n5>. j <i xit snr[c j -r x& snr 

iZfirz^^y^fr j ±siit5ii^t§ t ',j, 3 (rg^< xj) 
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